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(57) Abstract: 

PURPOSE: A method for manufacturing a semiconductor device is provided to prevent a leakage current or punch-through, 
by forming a buried oxide layer in a portion under a source/drain region, or by forming an impurity layer by using inert gas. 

CONSTITUTION: A gate insulating layer and a conductive layer are formed on a semiconductor substrate(41 ) of the first 
conductivity type. The conductive layer and the gate insulating layer are selectively patterned to form a gate electrode(45) . 
Impurity ions are tilt-implanted into the semiconductor substrate under both side surfaces of the gate electrode. Low and 
high density impurity ions of the second conductivity type are implanted to a depth shallower than that of the tilt ion- 
implantation, and diffused to form a source/drain region and a buried insulating layer(47a) under the source/drain region. 
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Field Effect Transistor)^ MEIStO. 
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OMtl 2^H(M0SFET) £A1£^ II|S±(pM0S), °!S±(nMOS) 3E\H A«fS±(CM0S)7* 2AQ. a^4X r = 
£7ltHI£ £BI2^ -S 2*i£IS Hi£A| = e^MOl gOItt IISi(pMOS) ^ A r g 

t\%2tt iAr^J ±ElEt SSAmPfl iJOll m-a ?HB|CH2J OI§E(mobi I ity)7F OI£E(mobi I ity) 

50 2f 2.5HH §E BB1€ 0|§E(mobi I ity)§ #H 21^ 2AH OlgS^ 2!S£(nM0S) ±XH 0|gu r 7il 
EISD. 3EIH ^S^(CMGS) iXh^ S^gEfir HIS = £Ail±7* 3E*Ke gOllAIS- iUE±(pMOS)U 
2$E±(nM0S) ±Ah SCfe ^CHXIAI°t iUIS^OI 0^ ^Cr^ ^301 2iQ. 4Ar3 MSa^ 
2)3^1 AfguQ ?«t|^MA1^ ^a^l ArgS^ UPIH SO. 

□|£it^ a^AF£ 5! 3^£rl ?loH 4Af°l H7| 3 gOilAI, i«y (channel )2| HO|g 

gOI HISSrSQ. 3121- HaUOlS! §4: (short channel)Oil [&g Ey]°i §523^1 §7H)1I D}Br XHa 
StfiU #H ^gtrCH ^£02! S7|§^ S±(0IBL : Drain Indeed Barrier Lower in 

^(punch through) 2lr7h ^rOj iffi357* g7r*r=: M°J SHE ^SfSQ. Stf ±££2|- £ 
EllSJ 23^1 2.^01 M01171I HOD [TJfir ±2^01 A| °J7^ 2A r 71 EM SI S4£l 7r&X1E| (pinch off) 
£5 27]§(rot electron field)CHI m 535r71l 7H&ICH 1**3 Sfe *► ?HE|0i(hot carrier)^ 

01^711 5J- ?HEICH^ 71101 ^ gS^-og *g{£ICH qa| 7IB523. SE1 5 715 S5S i^MI 

EISICK CU-EhAH MD15 iiaSOIl SXm r 01 j! m\Q\m ?-l3*j- e?HA|^E1g 7H2*h L0D(Li9htly 
Doped Drain) 7£2] s± e2hxi^E17|- H!°JEI2JCh 

LDD =?^2\ 1*15 XPI§t(self align)*! AiSE S£5 23(L0D : Lightly Doped Drain 23)01 

23i2h ii^e s^(^2>:/Eaiej 33) Afoicm siati- ^soia. oieisi- ai^e s^g 2301 

Eai°! e^OUAi £5 27I&1 IHXIflKspreadouOmOt ^ 2J7rS2MHWE °Pr£! 
JHEIOi^^ ^r^tlAI t\0\ ?HB|0iDll Sff2| §°^£t t^t! 210 1 CK 

01 £F 1T= S2H Si-Ei-fliAr^ XIIS^l E31 s^ohCH ^Ss^lS *»■□. 

E la LHAI E ld^ m tKHKHi CC1€ ^Ej||iAr°J BSEOia. 

2AI, E laCHI UEltf SOI, ^£31^15(1)011 AhSorOI igTISIM gE^£r5f 

(2)1 ^^ChS, ^Ai 1^°' ggg Arg5r01 ^1 ^Ei1l?i5(DM 9 S^(3)l ^^*CK DIOiAl, 
ghatllWd) 29011 >1I0|M Ah^( 4 )t ^^trllrS fe^l TilOl^ ^ir^(4)^CHI MBI^'EiesUr 
I iHIOlM 6^(6)1 *J£WS EHEiy (5ME|iH2HEIS§ + ^5§)»IOI 7110IM 

(5)1 ^^Q. 

E 1b(HI L£ r y! WOL ^91 ?110|E 2=(5) 5r¥^J Sf£*!l?l??(1)0fl AlfeE g^l 0IS# 

?asm nt^m ai^e m^i s^(7)i ss^d. 

E lc£HI LlEryj #71 ?1I0|M 2^(5)1 5*^ #71 7iB 1^(8)2^ 6^(9)1 S 

(10)1 SSt-CK 

E IdCHI LrEiy! Hh2 r #71 ^01^ 23(5) Si ttS^(8)2l 1^(9)^ ^HIOlAi 

(liTjl D^H£ Ol^fOI 2^E Oi^l #71 ^ESI71 5(1)011 ^EJt.^ l*IE|§ r OI ^A|?1 H 

^E M^l S^(11)lt^*Ch OIIIH, #71 HfeE E£t 23(11)= i£^/E&H°J 230IQ. 

E 2a LHAi E 2d^ QgOUM CDS Sjai-)|4X£J 

SJ», E 2aCHI UEW Hr£h SOI, "^1715(21)011 1#2J Arg^rOI SE^Sf(22)t « 

«£fD§, 3A| 1#2J ggf AfgStOI #71 ^Ei-ll 715(21 )tHI fll 1 E^ P S3(23)l ^SttK 
0101 Ji. #7! &Ei|7l5(21) SSCHI TilOlM ^^1(24)1 ^StlCJ-g #71 71101 S A^°»-(24)#fHI 1EI 
^EI5S2 r ? ^ >1I0|E Aht|.°|(26)l ^S*™ 2^3£S IliEiy(i£EI^3EHalSS + ^^S§)oF01 
71101^ 23(25)1 ^^D. 

E 2b(HI UEftK ^0L #71 &E« 71 5(21)23 Oil #71 1 E2^ 1 22(23)2^ §^ E2^3 
g^S 0151 ?2Jt.O. H£(halo)0!£ ?SS§t £MtlQ\ #71 71101 M 23(25)5r^2J i§S 
« S! ?jl0[E 23(25) S^S §r¥01l #71 XII 1 E2^ 1 23(23)2h E2^S ^ M 1 E3^ 
M£t 23(27)1 ^S^Q. 3Ch§, #71 HI 1 E2*i 1 23(23)2h HjtH E2S^1 AI^E M^e 01 

51 ?SorB Sfd«K)l Xil 2 ES^ Al^E 23(28)1 «^CK 0IUI. #71 HI 1 E2^ 
1 23(27)SD ^8 S0|^ 

E 2dCHI LTO Uhfih W0L #71 71101^ 23(25)1 #71 715 29011 i'tr^(29)i r ^r^(3D)l 

S^tlLhS (HIXI^ulOI #71 Til 01 e 23(2S)£1 1^(29)^ i^(30)£S ^ ±M 

0|Ai(31)i ^^*CK 

E 2d0il UEK« H1SJ SOL #71 71101^ 23(25) S ^10|AJ(31)1 0^3 S 0i§uK)j M 2 E2 
^ H£E a^l 0151 #71 ^ESI 715(21 )0fl 5^J^ ^XlE]5r01 ^A|?1 M 2 E2^ 3SE 
1 23(32)1 S#^D. OlfJI, #71 HI 2 E2S 3feE g^l 23(32)5 ±£^/Ec1l°! 23SS # 
7i 71I0IE 23(25) C^^J ^ 1 E2« 1 23(23)011 Hi 1 E2S M^l «3(27)SD 

25 20IS SVAkeich #71 HI 1 E^ ^1 23(27)01 71101 5123(25)21 o^OUEf ±§71EI^ 
aiOi Sie 21 V ^> SiCK 

stsoi oimj&h an 

m «rEiJ14:Af2J Hl^^Ofl 2i0iA1= Dm ^5 SHIgOl 2i21D. 

SiM, g£H tmm CDS ^ExfliAh2J H^^Oit SiOIAI^ O.Swn^ Omt- S|E*0^Xr2J s^oii sichai ± 
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£±/Eai 0 ' g2o^£l ^3. S XHBBfcf£3 *rgS57> i^orTIU 3*1 ±5Jl HgttZ 211 ^ HI SI- " 
XI =MK^EilliAf°| £g|£7 r XHofEl^ ?74lgO| 212D. 

1KH m UB H!££2(H] SICHAI^ 22 IF &EHESSSJ g£M 221 

±2^/E£|!°J g2^l Sr^Oll U£ **£t\0\ ¥£SHi £X|SHm *>Sl£U HfeEg ?S?0i 

i2^/Eai°l 22011 ^oH 71101 e S= S^Dfl SSS US q»£SJ g£t 2201 HI71 

aoi o.3^ms oim erEHixiei ras ^mwm ^tm s&tsa. 

a s> S s a^|^ Uh£J . ^ geH SJ£*U±* HIS^S^I ?HI§1 tHiu^l *|SKH 22 s - £2 

^/Eoiej 2221 tizm out trn^M s#5 r 7iu hisses g£t§s s#<noi v^s^u sxi 

= ran me &ex^a^ a^gs a i ^ss &ei7ib#oii 7hoie ssshu sesi s#m 
g §3 #7Tse§iii- Tiioi s ^eisiog uEiy&toi ^iot^ s^t bth, #?i n 

OIM S^ g^S #71 SJ£X07IS(HI g£l Oi?l DM *a«fe B7I. #71 HP. OlfJ^SiQ 

gfe |oiS Jit 2 ESS A1£E 2 USE g£l 0l?f ^SSffi StettK* 42^/E£1!2J 22 3 # 

71 42±/E£tl°J 22 OrSHCHI OH s §92# S#5r^ B71IS itJTlQ. 

01 £F 2f= H 19 &EBAXIS1 BUS»aS E91 §5ofOI SSStfl 5 - *>a. 

E 3a LHAI E 3de £ 13 HI 1 £A| 01011 CU-^ etEiliA^J fl|£gg BSEOILh 

E 3a0fl LiEftH ldhSS> SOL &EH7I2K41 )(HI S£21 ^S^SSg AHgSrOl i'EiiH^(42)S S 
S*JO§. 2A1 1#2J g*Jl AhgulOj #71 «tE17IB(41)(HI HI 1 ESS 1 0^(43)^ ^*0. 
SfiiJ #71 ^Eal7|£(41) 2 SOU WIS 2^(44)1 SStJOS #71 71I0IM 2^^44)gHI fSI 

E 3b01l LtEhtf UKh ^01, ^71 B.h£JH7|=H41)S3(H SM 0!^ ^^g§2S ^71 JflQlM 2^(45)5}- 
" ^^2^ D - 1 ?110iM *i^(45) ^3fH! 1 g^l 01? ?S §^(47)g «5t.O. 0I01AI, ^1 
HSai7TOnS30J ^71 SI 1 E2S S S^(43)^ S.h[H£2^^ g^l OIS§ ^gjoffl g,Wh01 

S-f OjSL ^oj g°? (47)011 im 01 2 ^SSS^ #71 XII 2 ES^ 7^^E g£! 01? ^g) 2^(4 
8)1 **m?\ Z\*J 01? ^S^g^Oll SAl^ 4 SiCK 

E 3cCHI LIEh"! H12} #71 71101 e g =(45)1 Stit? 71S 2^011 li^(49)2h i.^(9Q)f 
01 A1 (51)1 ^^t!Ch 

E 3dOU UDa H^h ^OL #71 711 OIE 2= (45) ^ ^nilO|Ai(41)i O^aS OIS^ICH Xil 2 £3 
^ H^E g^i #71 ^ES1I7IE(41)01I ^Stl"^ g^EJSra 3Et^A|?t HI 2 2oE g£ 

1 2 « (52)1 S^t.O. OIUH, #71 M 2 ESS Al^E g£M g^(46)£J g^M 01? 2AJ 
*M|[J #S ^ T gil 01? ?S S^(47)0it ^ OI?E Sf^HM DHS ^m^(47a)OI ^ 

S^C JaU, #71 M 2 ESS USE g£t g^(52)? ±SL±/E?i\°l g^2S #71 J1I0IM 2 = 
(45) ^3 t^Sq HI 1 E£§ 1 g^ (43)011 091 £!^(47&)0il HJ§K SJdOl OTSD. 

E 4a LHAI E 4d£ £ HI 2 ^AlOllOll MB ^BM±J.m Hl^Sg B3E0IQ. 
SAi, E 4aCHl UE>y! SOL ^Exll7l£K61 M g#2J gg§ AfS*K)l g =#5^(62), HI 1 ES 
« 1 S2(63)l S#^Q. 0101 Al, #71 ^Ex-il 71^(61) 29011 71101 M. 6^(64). S 

S Soil r««*Kils d E ^2s inay(5lai3EHiDSg - #^§)eia 71101^ 

(65)i ^e^a. 




t 13, 0^ (Argon), Helium)! ?S*0. 3£13. #71 HI 2 ESS *I£E g£S g^ (68)01 
|^(a m orp^ous)#EH7 15. #71 HI I g£t 01? S^(67)01l EH^ 01? 5SS§? 

#71 HI 2 ESS Al^E "g^e 01? ^ g^(68)l SfiJPI ^ 01? ?SSS$01I UMV $ 
21Q. 

E 4c01l L^yj Utai- ?T0L #71 TIIOIE S=(65)t Et.^ #71 7IB SSWI ^^(69)lh ilt^(?0)M 
g^hQg mmoM #71 TiiOiM 2=(S5)2J g^SOII 1^(69)1} a^(70)SS ^Jtll 
01 Aj (71)1 S#£!0. 

E 4d0il Ltr^i m\, #71 7H0IM 2^(65) *± ^ ilOIA|(71)# Dr^B^ OlgolOI HI 2 E2 
| Jlgt git Ol?l #7T &E^17l5(61)0fl ^Sl^ g^Bt^ra ^Aj?j HI 2 ESS USE g£ 
1 g^(72)l S#lCr. OWL #EH2J HI 2 ESS i 32(63)01 i§i^|Dl, Igtfe! #71 

I 2 ESS 1 g^T63)0il S#S #71 HI 2 ESS A1SE g^t g2(68)^l g^l 0|?0I ?I^CK 
M#7|«°! HI 1 g^S 01? ^ 32(67)01 W£IOi g^ls(67a)0l S#£I7I [IK? CHI HI 
1 g=l 01? ?S 32(67)2J ur^ S *32S^ S^ilEIXI S^D. 
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oiohBj dm H^a^™ smaie m^m §ai(hi gxi^s ^ximoi £!£IE ^ 

s bh£a^ra xtis^si msv $ sj= £2k^ sack 

ftpv aw* 
«w 1 

XII 1 ESS HlfiflPIE^M MS SS^ll- 3£#g 9H; 

£91 2Eg2(- >1I0| e §g?Jt 2^3E£ MEiySIOI flOlM £Rg EM; 

g?\ 1§ 0l£?gJSQ Bf£ 2013 'XII 2 ESS TteS S H£E M£S ois§ sbsko »£*KH £ 
£^/Efll°j ^ £71 ±2±/E«°] 2^ OWiCH! DHU §3^1 Sstfl-Ol 01^01X1 

= 21 fe *!^l\\±K?\ M £^3. 

§*^2 

1 1 tffll SJOIA], #71 §£S 0I££ #£R]& til&£7lx{|£ 01^ mU°] 31 tfe ^exii± 

XII ) *HN 2101 Ai, £91 DH1 23*^ ttSStt! 211 I9£§ 6fe ^ExiUXfHJ 

Xil 1 *K« 2101AI. #71 umgJin^ ^12h 0h=5S Oih Z\L\?1 si ush^ m= ^Exi^xra M 
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